

















—_
2= OO NOUBRAOLON-

-t

N = o — ok ik —k
QOO ~NOOAWN

NNMNONDNNNN
~NOOMEWN -

W WD
- 2O

b bW WL W W W W
N=O0OOVO~NIOhAw!v

Hobob
b w

bbb
o~ Oy

be measured in humans due to the effect of urine
pH on interconversion, although measurement of
total topotecan (the lactone ring and the ring-
opened hvdroxy acid) ir urine suggests that a
variable fraction of the dose (generally 20 to 60%)
is excreted in urine. Topotecan has also been
measured in human bile samples indicating that
topotecan is excreted by both biliary and urinary
routes in humans.

Special Populations

Pediatric: The pharmacokinetics of topotecan
were studied in 12 pediatric patients treated with
topotecasn at doses between 2.0 and 7.5 mg/m* as a
24-hour continuous infusion.! Mean plasma
clearance was 28.3 L/h/m’ with a range of 18.1 to
44.2 L/hWm?. These values are similar to plasma
clearance values seen in adults (approx. 36
L./h/m*) who received 24-hour topotecan
infusions.

Gender: Hycamtin is indicated for the treatment
of ovarian cancer. It has not been determined
whether gender atfects the pharmacokinetics of
Hvcamtin.

Geriatrics: Topotecan pharmacokinetics have not
been specifically investigated in elderly patients.
However, a population pharmacokinetic analysis
in female patients did not identify age as a
significant factor. Renal clearance is likely to be a
more important determinant of topotecan
clearance.

Race: The effect of race on topotecan
pharmacokinetics has not been determined.

Renal Impairment: Plasma clearance of topotecan
in patients with mild renal irnpairment (creatinine
clearance of 40 to 60 mL/min.) decreased tc about
67% compared with control patients. Volume of
distribution was stightly decreased and thus half-
life only increased by 14%.

In patients with moderate renal impairment (Cl.
of 20 10 39 mL/min.;, topotecan plasma clearance
was reduced to 34% of the value in control
patients. Volume of distribution also decreased by
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about 25%, which resulted in an increase in mean
half-life from 1.9 hours 1o 4.9 hours. Total
topotecan clearance also decreased by 57% in
patients with moderate renal impairment and by
1 7% in patients with mild renal impairment.
Based on clinical data and on total topotecan
pharmacokinetics, no dosage adjustment is
required for patients with mild renal impairment
(Cl, 40 to 60 mL/min). Dosage adjustment to
0.75 mg/m’ is recommended for patients with
moderate renal impairment.

Hepatic Impairment: Plasma clearance in patients
with hepatic impairment decreased to about 67%
when compared with a control group of patients.
Topotecan half-life was increased by about 30%,
but no change in volume of distribution was
observed. Total topotecan clearance in patients
with hepatic impairment only decreased by about
10% compared with the control group of patients.
Based on clinical data and total topotecan
pharmacokinetics, no dosage adjustment is
required in hepatically impaired patients.

Drug Interactions: Pharmacokinetic studies of the
interaction of topotecan with concomitantly
administered medications have not been formally
investigated. However, in vitro, topotecan did not
inhibit human P450 enzymes CYPLA2, CYP2AG,
CYP2C8/9, CYP2CI19, CYP2D6, CYP2E,
CYP3A, or CYP4A nor did it inhibit the human
cytosolic enzymes dihydropyrimidine or xanthine
oxidase.

Following 14 days of intravenous dosing in rats at
doses up to !.36 mg/m’ topotecan free base, no
inductive effect was observed on P450 enzymes
1A, 2B, 3A and 4A.

Pharmacodynamics: The dose-limiting toxicity
for topotecan is leukopenia. The relationship
between decreased white blood count and either
topotecan or total topotecan AUC can be
described by a Sigmoid &, Model.

CLINICAL STUDIES:
Hycamtin (topotecan hydrochlonde) was studied
in four clinical trials of 445 paticnis with
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metastatic ovarian carcinoma.

Patients in these four studies received an initial
dose of 1.5 mg/m’ given by intravenous infusion
over 30 minutes for 5 consecutive days, starting
on day one of a 21-day course.

In a randcmized Phase 3 study, Hycamtin was
compared with paclitaxel. This study treated 112
patients with Hycamtin (1.5 mg/m*/d x 5 days
starting on day one of a 21-day course} and 114
patients with paclitaxel (175 mg/m* over 3 hours
on day | of a 21-day course).

Response rates, response duration (measured from
the time of documented response), time to
progression, time to response and survival for the
comparative study are provided in Table 1.

Patients receiving Hycamtin achieved a higher
response rate-21% vs 13%- (p=0.138) than those
receiving paclitaxel; a longer duration of
response: median of 32 vs. 20 weeks {(hazard
ratio=0.416; p=0.222); a significantly longer time
to progression: median of 23 vs 14 weeks (hazard
ratio=0.578, p=0.002); and a longer estimated
median survival: 61 vs 43 weeks (hazard
ratio=1.210; p=0.513). However, the median time
to response was significantly longer with
Hycamtin compered te paclitaxel: median of 9 vs
6 weeks (hazard ratio=0.47¢, p=0.041).
Consequently there is a rick of underestimating
the expected efficacy of Hycamtin if patients are
withdrawn from treatment prematurely (see
DOSAGE AND ADMINISTRATION).

Table 1. Comparative Efficacy Parameters of
Hycamtin vs paclitaxel in Ovarian Cancer

Parameter Hycamein Paclitaxel
(n=112) (n=114)
Response Rate 20.5% 13.2%
95% Cl 13.0t0 283 70w 194
{p-valuc) (0.138)
Response Duration (wecks)
Median 32l 19.7
Range 54%1053.1° 63*t0241°
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hazard-ratio (p-value) 0416 (L2
Teme 10 Progression {weeks) |
Medizn 231 4.0
Range 0.7t 621" Olwi3ca
hazard-ratio (p-value} 0.573(0.002)
Time to Response {weeks)
Median 9.0 6.0
Range Jlwigo w123
hazard ratio {p-value) 0476 (0.041)
Survival (weeks)
Ms=dian 61.3 426
Rarige 07 wh2.1* 0.1% 1o 75.3*
hazard-ratio (p-value) 1.210(0.515:

*esumate comrespands to a censored event

Patients who failed on the initial arm of this tmal
were allowed 10 switch to the alternate treatment.
Five of 53 (9%) patients who received Hvcamtin
after paclitaxel have responded. One of 37 (3%)
patients who received paclitaxel after Hycamtin
responded.

Hyvcamtin was sctive in patients who had
developed resistance to platinum-containing
therapy, defined as tumor grogression while on, or
tumor relapse within 6 months after completion
of, a platinum-containing regimen. One complete
and seven partial responses were seen in 60
patients, for a response rate of 13%. In the same
study, there were no comglete responders and only
four partial responders on the paclitaxel arm, for a
response rate of 7%. Hycumitin remained active
in patients who i not respoad to or eventually
failed paclitaxel, as shown by the responders in
this trial and the trial in platinuin and paclitaxel
failures (see below),

The safety profile for paclitaxe! in this study was
consistent with the product's approved labeling,
the safety profile for Hvcamtin in this study was
consistent with that observed in all 445 patients
from the four ovarian clinical trials (see
ADVERSE REACTIONS).

The three additional studies were open-labeied
and non-comparative in design. The first of these
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enrolled 111 patients who had failed one prior
platinum-containing regimen. The response tate
was 14% (95% C1:=7.9% to 20.9%). The median
duration of response was 16 weeks (range: 4.6 to
41.9 weeks). The time to progression was 11
weeks (range: 0.7 to 72.1 weeks). The median
survival was 52 weeks (range: 1.4 1o 72.3 weeks).

A second open study enrolled 139 patients who
had failed one (62 patients) or two {77 patients)
prior regimens containing platinuni and paclitaxel.
The response rates in this study for evaluable
patients were [2% and 14%, respectively. Median
response duration was 24 weeks (range: 1.4 - 40.7
weeks). Median time to progression was 12
weeks (range: 0.6 - 52.7 weeks). Median survival
was 44 weeks (range: 2.9 - 68.7 weeks) for
patients failing first-line therapy.

The third open study enrolled 30 patients who had
failed one or two prior pratinum-containing
regimens. The response rate was 13% (95%
C1=3.8 - 30.7%). The median duration of
response was 28 weeks {range: 16 - 59 weeks).

INDICATIONS AND USAGE

Hvcamtin (topotecan hydrochloride) is indicated
for the treatrnent of patients with metastatic
carcinoma of the ovary after failure of imitial or
subsequent therapy.

CONTRAINDICATIONS

Hveamtin is contraindicated in patients who have
a history of hypersensitivity reactions to topotecan
or to any of its ingredients. Hvcamtin should not
be used in patients who are pregnant or breast-
feeding. or those with severe bone marrow
depression.

WARNINGS

Bone marrow suppression (primarily neutropenia)
is the dose-limiting toxicity. The nadir for
neutrophil count occurred at a median of 11 days.
and the aadir for platelet and hemoglobin counts
occurred at a median of 15 days. The median
duration of Grade 4 neutropenia was 7 days, and
of thrombocytopenia was 5 days. The median
duration of Grade 3/4 anemia was 7 days. (All
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grading scales reported are based on National
Cancer Institute criteria.) Hvcamtin should only
be administered in patients with adequate bone
marrow reserves including baseline neutrophil
counts of at least 1,500 cells/mm’ and plateiet
count at least 100.000/mm*. Frequent monitoring
of blond counts should be instituted during
treatment with Hvcamtin. Patients should not be
treated with subsequent courses of Hycamtin until
neutrophils recover to >1,000 cells/mm’, platelets
recover to >100,000 ceils/mm’ and hemoglobin
levels recover to 9.G mg/deciliter, using
transfusion if necessary.

Hycamiin may cause fetal harm when
administered to a pregnant woman. Topotecan
was shown to cause embryonic and fetal lethality
when given to rats and rabbits at doses less than
the human clinicai intravenous dose (1.5 mg/m?).
If this drug is used during pregnancy, or if the
patient becomes pregnant while taking this drug,
the patient should be apprised of the potential
hazard tc the fetus. Women of childbearing
potential should be advised to avoid becoming
pregnant during therapy with Hycamtin.

PRECAUTIONS

General: Inadvertent extravasation with Aycamtin
has been zssociated only with mild local reactions
such as erythema {and bruising).

Drug Interactions: In Phase [ studies,
myelosuppression was more severe when
Hycamiin was given after cisplatin.

When used concomitantly with platinum
compounds, the dosc of Hyvcamtin must be
reduced due 1o “he ohserved greater incidence of
myelosuppression (see DOSAGL AND
ADMINISTRATION), and myelosuppression may
require delay of subsequent courses (see
WARNINGS).

Hematology: /{vcamtin should not be
administered to patients with baseline neutrophil
counts of less than 1.500 cells/mm’. To monitor
the occurrence of myelotoxicity, it is
recommended that frequent peripheral blood cell
counts be performed on all patients receiving
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Hyvcamtin. Patients should not t- retreated with
subsequent courses of Hycamtin unti! neutrophils
recover to a level >[.000 cellsmm’; platelets
recover to a level >100.000 cells/mm’ and
hemoglobin recovers to 9.0 mg/deciliter, using
transfusion if necessary.

In the case of severe neutropenia (<500 cells/mm’
for 7 days ot more) during a course of Hycamtin, a
reduction in dose of 0.25 mg/m* for subsequent
courses of therapy is recommended. As an
alternative, G-CSF may be administered before
reducing the dose , starting from Day 6 of the
course (the day after completion of topotecan
administration}.. _

Carcinogenesis, Mutagenesis, Impairment of
Fertility: The carcinogenic potential of Hycamitin
has not been studied. (See WARNINGS section.)

Topotecan hydrochloride has been shown to be
genotoxic to mammalian cells (mouse lyrphoma
cells and human lymphocytes) in vitro, and mouse
bone rnarrow cells in vivo, but is not mutagenic in
bacterial cells (Salmonella typhimurium and
Escherichia coli}.

Pregnancy: Pregnancy Category D. (See
WARNINGS section.) Topotecan hydrochloride
was shown to cause embryo-fetal lethality when
given to rats (0.59 mg/m?) and rabbits (1.25
mg/m’). At maternally toxic doses (0.59 mg/m?) ,
topotecan caused malformations, primarily of the
eve, brain, skull, and vertebrae.

Nursing Mothers: it is not known whether the
drug is excreted in human milk. Breast-feeding
should be discontinued when women are receiving
Hycamtin (see CONTRAINDICATIONS).

Pediatric Use: Safety and effectiveness in
pediatric patients have not been established.

ADVERSE RFEACTIONS

Data in the following section are based on the
expesience of 445 patients with metastatic ovarian
carcinoma treated with Hycamtin in Phase li/Til
studies.
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Table 2: Summary of Hematologic Adverse

Events in 445 Patients
Receiviag Hycamtin

Patients Courses

Hematologic Adverse Events { % Incidence | % Incidence
Neutropenia

< 1,500 celisimm’ 98 81

<500 cells/mm* 79 42
Leukopenia

<3,00¢ cellsymm’ 97 78

<1.000 ¢cells/mm’ 32 12
Thrombocytopenia

<75.000/mm’ 63 37

<25.000/mu 23 9
Anemia

<10 g/dL 93 75

<8 g/dlL 37 15
Sepsis and feveriinfection

with Grade 4 neutropenia 23 8
Platelet transfusions 12 4
RBC transfusions 54 23

Table 3: Summary of Non-hematologic
Adverse Events in 445 Patients

Receiving Hycamtin

Non-hematalogic All Grades Grade 3 Grade 4
Adverse Events % Incidence % Incidence % Incidence
All AR All All All All
Patients Courses | Patients Courses Patients Courses
Gastrointestinst I
Nausea 75 51 8 3 NA NA
Voemiting 56 27 5 ] 2 <1
Diarrhea i9 19 4 1 <] <l
Constipation 38 19 2 <1 <1 <l
Abdominal Paip 3¢ 13 3 <} 2 <]
Stomatitis 23 10 P <{ <l <l
Anorexia 17 8 2 <1 0 0
Body as a Whole
Fatigue 36 25 s 2 0 0
Fever kp 14 1 <} <1 <1
Astheniy 19 ) 2 <t 1 <]
Skin/Appendages
Alopecia 59 64 NA NA NA NA

Hematologic: Neutropenia (reveisible and non-
cumulative over time) was the major dose-limiiing
toxicity. Severe (< 500 cells/mm’) neutropenia
was most common during course | of treatment
(60% of patients). [t occurred in 42% of total
courses and generally resolved within one week.

Neutrophil nadirs occurred at a median of 11 days.
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Prophylactic G-CSF was administered in 19% of
Courses.

Therapy-related sepsis associated with death
occurred in 0.7% of patients. There were no
episodes of serious bieeding. Severe anemia
{Grade 3/4) occurred in 15%¢ of courses. Median
platelet and hemoglobin nadirs occurred on day 13
of treaiment.

Gastrointestinal: (See Table 3). Prophylactic
anti-emetic use was not routine in patients treated
with Hvcamtin.

Skin/Appendages: Total alopecia (Grade 2)
occurred in 42% of patients.

Central and Peripheral Nervous System:
Headache (19%) was the most frequently
reported neurologic toxicity. Paresthesia was
generally Grade | (8%).

Liver/Biliary: Grade | transient elevations in
liver enzymes {5%); Grade 3/4 elevations (<1%).

Respiratory: Dyspnea (19%); Grade 3/4 dyspnea
(3%).

Note: All grading scales are based on National
Cancer Institute criteria.

OVERDOSAGE

There is no known antidote for overdosage with
Hycamtin. The primary anticipated complication
of cverdosage would consisi of bone marrow
suppression, One patient who received a single 35
mg/m? infusion of Hycamtin showed increased
neutropenia.

The LD,, rate in mice receiving single intravenous
infusions of Hyvcamtin was 74.85 mg/m* (CI 95%:
4722109741

DOSAGE AND ADMINISTRATION

Prior to administration of the first course of
Hycamitin, patients must have a baseline
neutrophil count of >1500 cells/mm’ and a platelet
count of >100.000 cells/mm®. The recommended



TN
2 OO~ LN =

— amlh —dt w mad med h adh
OO N WN

MNRNNNOR
NhbEWN 2O

LWWWWWRNNN
B2 WON20OOIE

0 (0
dn

S bbb Wwoww
WK = O W~

b bbb
O~ Mo h

dose of Hycamtin (topotecan hvdrochtoride) is 1.5
mg/m- by intravenous infusion over 30 minutes
daily for 5 consecutive days. starting on day one
of a 21-day course. A minimum of four courses i1s
recommended because median time to : esponse in
three clinical rials was 9 to 12 weeks. Inthe
event of severe neutropenia, the dose should be
reduced by 0.25 mg/m* for subsequent courses. As
an alternative, G-CSF may be administered before
reducing the dose, starting from Day 6 of the
course (the day after completion of topotecan
administration). Routine pre-medication for non-
hematological adverse events is not required with
Hycamtin.

Patients who require concurrent cisplatin (for
directions for the administration of cisplatin, refer
to the cisplatin prescribing information) and
Hycamtin may be treated as follows: 75 mg/m’ of
cisplatin administered on day one of each course
of therapy, followed by 0.75 mg/m* of Hycamtin
by intravenous infusion over 30 minutes for 5
consecutive days, according to the recommended
regimen described above. A reported study
recommended topotecan 1.0 mg/m*/d for 5
consecutive days in combination with cisplatin 50
mg/m* on day | without G-CSF or cisplatin 75
mg/m* on day | with G-CSF support *

No dosage adjustment is required for treating
hepatically impaired patients (plasma bilirubin
>1.5 10 <10 mg/dL.) _

No dosage adjustment is required for paticnts with
mild renal impairment (Cl,,40 to 60 mL/min).
Dosage adjustment to 0.75 mg/m* is
recommended for patients with moderate renal
impairment (20 to 39 mL/min). Insufficient data
are available in patients with severe rex.al
impairment to provide a dosage recommendation.

Insufficient data are available in pediatric patients
to provide a dosage recommcendation.

PREPARATION FOR ADMINISTRATION
Precautions: Hyvcamtin is a cytotoxic anticancer
drug. As with other potentially toxic compounds,
Hycamtin should be prepared under a vertical
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1aminar flow hood while weaning gloves and
protective clothing. 1f Hycamiin solution contacis
the skin. wash the skin immediatety and
thoroughly with soap and water. 1 Hyvcamtin
contacts mucons membranes, flush thoroughly
with water.

Preparation for Intravenous Adminpistration:
Each Hyvcamiin & mg vial is reconstituted with 4
mL Sterile Water for Injection. Then the
appropriate volume of the reconstituted solution is
diluted in either 0.9% Sodium Chloride
intravenous Infusion or 5% Dextrose Intravenous
Infusion prior to administration.

Because the lyophilised dosage form contains no
antibacterial preservative, the reconstituted
product should be used immediately.
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STABILITY

Unopened viais of Hycamtin (topotecan
hydrochloride) are stable until the date indicated
on the package when stored between 15° and
30°C (39* and 86°F) and protected from light in
the original package.

Reconstituted vials are stable for up to 24 hours
when refrigerated at 5°C (41 *F) or stored at 30°C
(86°F). Because the vials contain no preservative,
contents should be used immediately after
reconstitution,

Reconstituted vials of Hycamtin diluted for
infusion are stable at approximately 20° to 25C
(68° to 77°F) and ambient lighting conditions for
24 hours. If not used immediately, the diluted
solution should be storea in a refrigerator in line
with good pharmaceutical practice,

HOW SUPPLIED

NDC 0007-4201-05: Hycamtin (topotecan
hvdrochloride) for Injection is supplied in 4 mg
(free base) single-dose vials, in packages of 5.

Storage: Store the vials protected from light in
the original cartons between 15° and 30°C (59*
and 86°F).

Handling and Disposal: Proceduies for proper
handling and disposal of anticancer drugs should
be used. Several guidelines on this subject have
teen published.” There is no general agreement
that 2!l of the procedures recommended in the
guidelines are necessary or appropriate.

REFERENCES:
1 Blaney, SM et al. Pediatric phase ! trial and
pharmacokinetic study of topotecan
administered as a 24-hour continuous
infusion. Cancer Res. 1993;53:1032-1036.
Miller AA, et al. Phase | study of topotecan
and cisplatin in patients with advanced solid
tumors: A Cancer and Leukemia Group B
study. J Clin Oncol 1994;12: 2743-2750.
3. AMA Council Report. Guidelines for
handling parenteral antineoplastics. J4MA
1985, 253(11):1590-1592.

[
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4 Clinical Oncological Society of Australia.
Guidelines ana recommendations for safe
randling of antineoplastic agents. Med J
Ausrr 1983;1:426-428,

5 Jones RB, et al. Safe handling of
chemotherapeutic agents: a report from the
Mount Sinai Medical Center. CA-A Cancer
Journal for Clinicians 1983, Sept./Oct, 258-
263.

6. American Society of Hospital Pharmacists
Technical Assistance Bulletin on Handling

. Cvtotoxic and Hazardous Drugs. Am J Hos

13 Pharm 1990; 47:1033-1049.

14 OSHA Work-Practice guidelines for personnel

15 dealing with cytotoxic (antineoplastic) drugs.

16 Am J Hosp Pharn 1986; 43:1193-1204.
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MEMORANDUM

To: Ms. Debra Cartterson. CS0O, HFD-130

- 9-4~%4

From: Yung-4&o Hsich, Ph.D.. Review Chemist. HFD-130, through Rebecca H. Wood. Ph.D..

Supervisory Chemist. HFD-150 Zkh A-6-94

Subject: NDA 20-671 Hyvcamun

Date: February 3. 1996

Please communicate the following requests regarding the drug product stability study to the NDA
applicant. We'd like to have response to request (1) at the firtn’s earliest convenience. Thanks.

19

LW}

Specify forraulations AR and AS for the 4 mg vials and identify the formulation code for the
drug product to be marketed.

Please provide a list of drug product batches emploved in preclinic and clinic trials and
identify for each lot: the lot number of the drug substance. date and site of manufacturing,
batch size, formulation code, strength, container and closure system and date of the study.

We acknowledge the receipt of your fax. dated Februarv, 1996, which provided the
teieconference minutes berween SmithKline Beecham and the agency, held on October 21,
1993. In this conference. vou have agreed to submit further informativn on the harvesting
and extraction of crude camptothecin. However, no information on the adequacy of the
facility, personnel and equipment qualification of the suppliers. who extract this
alkaloid from the fruit of the Camptotheca acuminata tree, was provided. As we have stated
in our previous fax of February 2, 1996. that since topotecan hydrochlonide is a semi-
synthetic product denived from natural sources. the Center considers the raw natural materizl
as the regulatory starting material for its synthesis and captothecin, a pivotal intermediate
(Guideline for Submitting Documentation in Drug Applications for the Manufacture of Drug
Substances, February, 1987). Please provide the names and addresses of your crude
camptothecin suppliers so we can initiate the preapproval establishment evaluation process,
to tulfill part of the cGMP requirements of the NDA review.



MEMORANDUM

To: Ms. Debra Catterson. CSO, HFD-130

From: Yung-Ao Hsieh.’ﬁh.D.. Review Chemist. HFD-150_ through Rebecca H. Wood, Ph.D.,
Supcrvisory Chemist, HFD-150 G/ 2-2-9¢

Subject: NDA 20-671 Hycamtin

Date: February 2, 1996

SmithKleine Beecham sources crude camptothecin. the starting material for the synthesis of the drug
substance topotecar hvdrochloride, from varicus suppliers, who extract this alkaloid from
the fruit of the Camptotheca acuminata ree. The Center considers the raw natural matenal as the
regulatory starting material for the manufacture of semi-synthetic products derived from natural
sources, such as topotecan hydrochloride (Guideline for Submitting Documentation in Drug
Applications for the Manufacture of Drug Substances. February, 1987). Please request the firm to
identify their crude camptothecin suppliers (with addresses of manufacturing sites) so we ¢an initiate
the preapproval establishment evaluation process. Thanks.

cc:

NDA 20-671
HFD-150 Div. File
HEFD-150/RHWood
HI:'D-I50/YAHSieh
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{C DEPARTMENT OF HEALTH & HUMAN SERVICES Public Health Service

Food and Drug Administration
Rockville MD 20857

NDA 20-671
FEB 8 19%

SmithKiine Beecham Pharmaceuticals
Four Falls Corporate Center

Route 23 and Woodmont Avenue
King of Prussia, PA 19406

Attention: Richard Swenson, Ph.D.
Associate Director, U.S. Regulatory Affairs

Dear Dr. Swenson;

We have received your new drug application submitted under section 505(b) of
the Federal Food, Drug, and Cosmetic Act for the following:

Name of Drug Product: Hycamtin™ (topotecan hydrochloride) 4 mg for Injection
Therapeutic Classification: Priority

Date of Application: December 21, 19385

Date of Receipt: December 22, 1995

Our Reference Number: NCA 20-671

Unless we notify you within 60 days of our receipt date that the application is not
sufficiently complete to permit a substantive review, this application will be filed
under section 505(b) of the Act on February 19, 1996 in accordance with

21 CFR 314.101(a).

Under 21 CFR 314.102(c) of the new drug regulations and in accordance with the
policy described in the Center for Drug Evaluation and Research Staff Manual
Guide CDER 4820.6. vou may reguest an informal conference with this Division
(to be held approximateiy 90 days from the above receipt date) for a brief report
on the status of the review but not on the application's ultimate approvability.
Please request the meeting at ieast 15 days in advance. Alternatively, you may
choose 1o receive such a report by telephone. Should you wish a conference, a
telephone report, or if you have any questions concerning thiz NDA, please
contact Cebra Catterson, Project Manager, (301) 827-1544.



NDA 26-671
Page 2

Please cite the NDA number listed above at the top of the first page of any
communications concerning this application.

Sincerely yours,

O goae S+ ETC
Robert J. DeLap, M.D., Ph.D.
Acting Director
Division of Oncology Drug Products
Office of Drug Evaluation |
Center for Drug Evatuation and Research
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RECUEST FOR TRADEMARK REVIEW
TO: Labeling and Nomenclature Ceommittee
Attention: Me. Yama—Mitle, Chair, (HFE—668+—MPN—TI
MA. DANIEL BORING HFD-53C
FROM : Division of Qncolegy Drug Products HFD-10Q
Attention: Yung-Ac Hsieh, Ph.D.. Review Chemist Phope: 827-
i523
DETE : 1-17-1996
Subject: Request fcor Assignment of a Trademark for a Proposed Drug
Product
Proposed Trademark: Hycamtin™ (NDA 4% 2Q-571)

Established name, including dosage form: _Izpetecan Hydrochloride
- . .

Other trademarks by the same firm for companion products:

Indications for Use: Treatment of ovarian cancex afrer faijlure of

first-line or subseguent chemotherapy

Initial comments from the submitter: (concerns, observations, etc.)

1935 and was _informed at MWWLM
conflicts that would prevent the firm from using the frademark

ﬂyg;@mt; LLL fQI C._r.Ler. hrwwl—hmwﬁa———-—

NOTE: Meetings of the Committee are scheduled for the 4th

Tuesday of the month. Please submit this form at leas:

one week ahead of the meeting. Responses will be as
timely as possible.



Consult #5349 (HFD-150)
HYCAMTIN topotecan hydrochlonde tor injecuon

The Commuttee noted some concerns with the following look alike/sound alike
conthets: HYTRIN, HYCODAN, and HYCOMINE.  However, the Committee did not
feel these would be significant conflicts.

The Commutte has no reason to find the proposed name unacceptable.

’/—-J(//{W"‘?Vﬁ ﬁﬁgé . Chair

CDER Labeling az;i Nomenclature Committee

Y



| REQUEST FOR TRADEMARK REVIEW i
i - l{-"(
TC: Labeling and Nomenhclature Committee
Attentiscn: Ms. Yana Mille, Chair, (HFD-600) MPN II
FROM: Division of _ O‘?‘-Lr’l——vd EFp- /32
Attention: TMloersgoo Peioza. L2090 Phone S35 -572&3
7/
DATE: ¥ olo=FS
SUBJECT: Request for Assessment of a Trademark for a Proposed
Drug Product
\YVa A — a/ - .
Precposed Tradenark: HYCRMN TN NDA/ANDAF ——

P ‘ LA . .
Comgany Name: \)N_Lb".’() /"[..2.'_,*.& @JJ- e Bassl

v

Established name, including dosage form: JOFOTELR =">TelT/en/
g =4

Other tradenarks by the same firm for companion products:

Indications fcr Use (may be a summary if propesed statement is
iengzthy): S A ot Tt e T i L (i g M
il T ot a7 a o cdm i o e o

Initial comments frem the subnmitter: (concerns, observations,
etc. )}
<
NCTZ=: Meetings of the Committee are scheduled for the

4th Tuesday of the month. Please submit this form
at least one weex ahead of the meeting. Responses
will be as timely as posisible.



Consult #427 (HFD-150)

HYCAMTIN Topotecan Injection

A review revealed two names which sound or look like the proposed
name: Hycomine, Hycodan. Due to differences in dosage forms, the
Committee does not believe there is significant potential for
confusion involving these names and the proposed name.

The Committee does note that this name is £or an IND and suggests

that the name be resubmitted for re-review when and if an NDA is
submitted for this product.

The Committee has no reason to find the proposed name
unacceptable,

CDER Labeling and Nomenclature Committee

/

COMPLETED

Tt mie Fslf 772'{// , cnoix Ssths
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NDA 20- ('7] 7 March 1940
Fiyeata ) dopotecas ' rdroc Laride foe Tugection

Page- DGl - oot

Robert Delap, M.D., Ph.D. Acting et
Division of Onvology Diug Products (HIFD-] Sty
Drocutnent Contiol Room

Ottwee of Divy Evaluation ]

Food and Diug Administation

5600 Fishers Tane

Rocky e, MUY 20857

RE: Respoise to Medica! Officer’s Reguoest for Data

Dear I Delap

Reterene is made o o Investigationad New Drag Application (IND fur
l potesun (SKEEF S TOARGE A)-ipjection an.d to our peading New Drug Apphivation
' foi Il)x.mllinm (topotecin hydiochloride) fo Injection, NDA 2 7 subndtled 22
i Decemnber 10230 Also, please refer toa comversation | had with Dis Steven Hirsehteld
; on 6 A arch inwhich SEBinformed Dre Hisehield that s NDA dataset does net
! contarn Lo oy dara for e Study 039 Alternate Phase. These Tiboiatory dariw e

telu e i the origioad NDAL but they were it avaibable oncthe Case ReporiBonmn

T4 RIS

Voo sebt s dupticate, diskettes with Leborctony data Giat was masstiean the orpdingl
\ : - . : ‘

subimeasion These data can be inserted ditectly imto the datioets e has alicady

tovev e o Stuy 13y

SNB legteie need inclu }th Srese data it Case [{.\-l‘m;[ ot Tabwadations L’llll't‘l\ll)
under review by D Hischfeld. Should you hive any questions regarding this

St please do ot hesitate woconty tmne at (61917 57649,

Niccivly, (J
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Ficlird Swenson, M b
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SmschXline Beecham
Pharmaceuticals

NDA 20-671
Hycam{in™

Topotecan Hydrochloride for Injection

Treatment of Ovarian Cancer

ITEMS 13/14: Patent Information

Pursuant to the provisions of 21 USC §355 (b) and 21 CF.R. §314.53, particulurly
subsections {c) and (d), Applicant herewith submits the following patent informi:tion
for each patent it believes it reasonably could assert against the manufacture, use or
sale by another of certain compositions, formulations or uscs of 2 drug or drug produt
for which Applicant is submitting this NDA:

(i) Patent No. 5,004,758 expiring 2 April, 2008.

(i)  Type of patent: drug, formulation and use.

(iii)  SmithK!line Beecham Corp.

(iv)  The owner/applicant has a residence and is doing business in the United States.

The undersigned declares that Patent No. 5,004,758 covers the composition (new
chemical entity), a formulation, and a method of use of topotecan hydrochloride. This
product is the subject of this applicauen for which approval is being sought

0060015



SmithKline Beecham
Pharmaceuticals

NDA 20-671
Hycamtin™
Topotecan Hydrochloride for Injection

Treatment of Ovarian Cancer

DEBARRMENT STATEMENT

SMITHKLINE BEECHAM PHARMACEUTICALS HEREBY CERTIFIES
THAT SAID APPLICANT DID NOT USE IN ANY CAPACITY THL
SERN{(CES OF ANY PERSON DEBARRED UNDER SUBSECTION (A) OR
(B) [SECTION 306(A) OR (B) OF THE ACT), IN CONNECTICN WITH THE
NEW DRUG APPLICATION FOR HYCAMTIN™ (TOPOTECAN
HYDROCHLORIDE) FOR INJECTION. THE APPLICANT FURTHER
CERTIFIES THAT NO SUCH PERSON DEBARRED BY THE FOOD AND
DRUG ADMINISTRATION WILL BE USED UN ANY CAPACITY IN
FUTURE INVESTIGATIONS INVOL VING THIS DRUG PRODUCT, AT
SUCH TIME AS SAID DEBARRMENT BECOMES KNOWN TO THE
SPONSOR.

000014



SmiuthKhine Beecham

Pharmaceuticals
2 May 1996
NDA 20-671
Hycamtin™ (topotecan hydrochloride) for Injection
Pages 000001 - 000008

Robert DeLap, M.D., Ph.D., Acting Director
Division of Oncology Drug Products {HFD-150)
Document Control Room

Office of Drug Evaluation I

Food and Drug Administration

5600 Fishers Lane

Rockville, MD 20857

RE: Response to Outstanding Item from FDA Fax of April 23, 1996 -
Chemistry

Dear Dr. DeLap:

' ¢
Reference is made to our Investigational New Drug Application (IND for
topotecan (SK&F S-104864-A) injection and to our pending New Drug
Applicaiion for Hycamtin™ (iopotecan hydrochloride) for Injection, NDA 20-671
submitted 22 December 1995.

Also, reference is made to our submission dated 29 April 1996, which contained
responses to a chemistry information request contained in an April 23, 1996 fax from
Ms. D. Catterson. In response to question 1.(4), our 2¢ April response committed to
providing validation data by May 3.

We submit, in duplicate, the requested data. For reviewing convenience, the
question is restated, in bold text, with the SB response following.

x:\topo_nda/nda_mod/res2 _cov.dochl 000001

1250 5 Collegevilie Rgad, PO Bor 5089, Collegevtle, PA 19426-0989  Telephone (6101 917 7000 Fax 16100 917 7707



NDA 20-671
Hycamtin™ (topotecan hydrochloride) for Injection
Page 2

1. Drug Substance:

(4) Please provide method validation data for the HPL.C reaction
completion test for the reaction between 10-hydroxycamptothecin and
TMDM.

Response: The in-process HPLC method used to test for
completion of the reaction between 10-hydroxycamptothecin and
TMDM has been validated with respect to linearity, precision, and
limits of detection and quantitation. The information is contained
herein.

Should you have any questions regarding this submission, please do not hesitate
to contact me at {(610) 917-5769.

Sincerely,
’r'!ﬂ o a T
ichard Swenson, Ph.D.

Associate Director
U.S. Regulatory Affairs

Desk Copy: Ms. D. Catterson

|
x Mopo_nda/nda_mod/res2_cov.doci2 000002
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SmuthKlhine Beecham
Pharmaceuticals

NDA 20-671 DUP u C ATE 29 April 1996

Hycamtin (topotecan hydrochloride) for Injection
Pages 000001 - 000043

Robert DeLap, M.D., Ph.D., Acting Director
Division of Oncology Drug Products (HFD '50)
Document Control Room

Office of Drug Evaluation |

Food and Drug Administration

5600 Fishers Lane

Rockville, MD 20857

RE: Response to FDA Fax of April 23, 1996 - Chemistry Questions -
Dear Dr. DeLap:

Reference is made to our Investigational New Drug Application (IND , for
tepotecan (SK&F S-104864-A) injection and to our pending New Drug
Application for Hycamtin™ (topotecan hydrochloride) for Injection, NDA 20-671
subrnitted 22 December 1995. Also, piease refer to a fax from Ms. Debbic
Catterson, sent April 23, 1996, which contains a draf information request from
the Chemist.

We submit, in duplicate, a response to each question from the Chemist; the FDA
question is presented in bold text with the SB response following

Should you have any questions regarding this submission, please do not hesitate
to contact me at (610) 917-5769.

fal
--- Sincerely, \

——
Richard Swenson, Ph.D.

Associaiv Director
U.S. Regulatory Affai‘U

Desk Copy: Ms. D. Catterson

X \Mopo_ nda/ndy_modsizecp_tov doctt 000001

1250 Sy adle Rgant PO B 5089 Colenamviie FA 193726 098%  Telephone 1610: 917 7000 Fax 163¢1 917 7707
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Hycontin™ (topotes v hydrochicvide) for Tnjection
Volumes 3001 to 34157

Robort Del apc ML Pah oA ting Phrecno:
Divisioi of Oncology Druy Poodacis (HED 136,
Document Control Reomn

Office of Drue Fvaduation |

Foodand Drug Adminisnation

1

60 Frshers b ane
Rockville, MDY 20NS7Y

RE : SAFETY UPBATE TO HYCAMTIN NDA
Dear I boel ap:

Retorciee is et toour Tnvestiationa! New Drag Application (IND fon
topotecan (SKEH SAHIRAT Ay injection and o peeding New Drug
Application for Hlycamtin™ (top.tecan hydiochTorided for Injection, NDA 20 671

suhomtted 22 Decemtor 1995,

Submitted hesew i duphicate, s a Sofety Update 1o NDA 2G-67 1, this update

hos e Pf‘(“”.lu"i';: aficr corsutttion with the review staff ot the This N

In NDA 20 671, Smith Kline Beedh oo Plarmaceuticals SB)y presented safety
data from 1,276 paticnts who reveived topotecan with an emphasis on the
expericnce of 213 patt Ltowith recurrent ovarin carcinonng treated with
topotecan in four Phase TN studies (St lies 039,031 033 and D12 up o
Chical cutofi of 20 June 1095 In this Safety Tpdates we are presenting data on
ar e T aat T2 pat et 2 107 inepreae e ahove thet reportedin our N A an
oo et Tada of 28 SNovaanbes 15050 Tnnenmparic nwiththe N
this Satoty Updaie contains dats on 7 addit™ nal pati- taowith ovarian concer,

the reriaimny data are from paticnt- w ith other tmeot
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The test of the Safery Updatis presented 1o Volun 3000 m i ling o Summany
and 1evised sections of the NDA Integrated Suminiary of Safety (ISS) reiaed o
Expoane, Adserse Fxpenicines, Serions Adhvernse Fapoosnces, Withd ool ot
Deaibis This is the onty volume of the Safery Update thatis printed, the
e, volumes of the upe et are submitted as pait Do Compuzer Assinie!
New Drae Application (CAND A and will be Toscted onto the FIVA Connpates
systein. Any part of this submission can be printed from the CANDAC As 8B
had dor- with our NDA 20-671, an archival copy of this subndssion on comipaet

dise 1~ incteded with this Jetter.

Shotld s ou have any questions regarding ths New Drog Application, ploase do
not hesitite (o contact me at (61H0) O17-5764.
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o (
y

Ao
N
/ e A~
R e v/ [N ‘

rd

Richuard Swenson, Phil.
Associate Director
U.S. Regulatory Affanrs
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SmuthKiline Beecham
Pharmaceuticals

19 March 1996

NDA 20-671
Hycamtin™ (topotecan hydrochloride) for Injection
Pages 600001 -000344

Robert DeLap, M.D., Ph.D., Acting Director
Division of Oncology Drug Products (HFD-150)
Docurient Control Room

Office of Drug Evaluation 1

Food and Drug Administration

5600 Fishers Lane

Rockvilie, MD 20857

RE: Response to Biopharm Request ior Additionai Informa“ion

Dear Dr. DeLap:

Reference is made to our Investigational New Drug Application (IND for
topotecan (SK&F S-104864-A)-injection and to our pending New Drug
Application for Hycamtin™ (topotecan hydrochloride) for Injection, NDA 20-671
submitted 22 December 1995. Also, please refer to a request from Dr. Zannikos
on | February 1996 for topotecan assay validation data.

With this letter, we are submitting copies of assay validation data, in duplicate,
for Topotecan Studies 004, 005, 039, 047, and 097. An index to this submission
appears on page 00005. A desk copy of these data has been submitted to Dr.
Zannikos on 22 February 1996.

Should you have any questions regarding this submission, please do not hesitate
to contact me at (610) 917-5769.
Sincerely,

ybeorblbrrom—

Richard Swenson, Ph.D.
Associaie Director
U.S. Regulatory Affairs

0u0001
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ithKline Befecham
harmaceuticals

NDA 20-671 DU LICAT 2 February 1996

Hycamtin™ (topotecan hydroclllonde) for njecuon
Volume 2.1: pp 000008 - 000062

Robert DeLap, M.D., Ph.D., Acting Director

Division of Oncology Drug Products (HFD-150}) e T
Document Control Room EIRC R Ny
Office of Drug Evaluation [ s
Food and Drug Admunistration & g
56000 Fishers Lane L RV AN i»
Rockville, MD 20857 (U ;
RE :Response to Questions from Dr. Zannikos Dated l\fe!g_[uary !_956'/
Dear Dr. DeLap: ORI A EE:'W
Reference is made to our Investigational New Drug Application (IND , for

topotecan (SK&F 3-104864-A)-injeciion and o our pending New Drug

Application for Hycamtin™ (topotecan hydrochloride) for Injection, NDA 20-671
submitted 22 December 1995. Also, please refer to an Internet message from Ms.
Debbie Canerson dated 30 January 1996 (Attachment 1) in which she forwarded
to SmithKline Beecham Pharmaceuticals (SB) questions from Dr. Peter Zannikos.

SB intends to provide Dr. Zannikos with all the information he requested in his
message. Attached to this letter is a statement from our pharmacokineticist, Dr.
Mike Dennis, outlining our plans to answer Dr. Zannikos's questions
(Attachment 2). Supportive data from the published literature and 5B Reports,
referred to in our attached response, are contained in Attachments 3 and 4.

Should you have any questions regarding this New Drug Application, please do
not hesitate to contact me at (610) 917-5766.

Sincerely,

vt o

Richard Swenson,Ph.D
Associate Director
Desk Capy: Peter Zannikos, Ph.D. U.S. Regulatory Affairs

000008
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Phermaceuticals

NDA 20-672 C R I G } I‘j A I_“ January 1996

Hycamtin™ (topotecan hydrochioride) for Injection

Ms. Debra Catterson, Consumer Safety Officer

Division of Oncology Drug Products (HFD-150)

Fucd and Drag Administration

Woodmont It NEW nsmr- 5
1451 Rockville Pike N(—
Rockville, MD 20857

RE :Additionat Copies of NDA 20-671 Volumes
Dear Debbie:

Enclosed in this box are 6 copies ot the first volume (Volume 1.1) of our NDA
for Hycamtin™ (topotecan hydrochloride) for Injection, NDA 20-671, that you
requested in our telephone conversation of 18 January 1996. Iam sorry that 1
did not include these copies at the time of the NDA submission.

For Dr. Zannikos, I have also included a copy of the clinical report for Study
010 (Volumes 1.116 10 1.119; Volume 1.120 contains laboratory data and these
are available in the CANDAY), Also for Dr. Zannikos, I have included a copy of
the synopsis of Studies 051 and 017. Information on both studies was requested
by Dr. Zannikos; the copied text from Study 017 states that blood samples were
paot taken and thus pharmacokinetic parameters could not be assessed.
Pharmacokinetic data were presented in the study report for Study 010 and were
published by the author. Pharmacokinetic data from our clinical trials on
diskette, as requested by Dr. Zannikos a1 our Pre-NDA Meeting, will be
submitied in Microsoft Excel format as soon as possible next week,

In addition, I am sending you two more copies of the diskerte containing the
datasets of our key clinical studies for the use of the statistical reviewer.

Should you have any questions regarding these copies from our NDA, please do
not hesitate to contact me at (610) 917-5765.




11 January 1996
NDA 20-671
Hycamtin™ (topotecan hydrochloride) for Injection
Volume 2.1

Robert DeLap, M.D., Ph.D., Acting Director
Division of Oncology Drug Products (HFD-150)
Document Control Room

Office of Drug Evaluation 1

Food and Drug Administration

5600 Fishers Lane

Rockville, MD 20857

RE : Diskette of NDA Data for Studies 033, 034, and 039
Dear Or. DeLap:

Reference is made 1o our Investigational New Drug Application (IND

for topotecan (SK&F $-104864-A)-injection and our pending New Drug
Application for Hycamtin™ (topotecan hydrochloride; for Injection, NDA 20-
671 submitted 22 December 1995.

Enclosed with this letter is a diskette (in duplicate) containing data for our key
clinical irials, Studies 033, 034, and 039 (listed as files 033.DTA, 034.DTA, and
039.DTA, respectively). In addition, this diskette contains two SAS files:
INPUT.SAS reads the data files and EFFICACY.SAS provides an example of
an efficacy analysis.

Should you have any questions regarding this New Drug Ay plication, please do
not hesitate to contact me at (610) 832-3705.

Sincerely,
Richard Swenson, Ph.D.

Associate Director
Desk Copy: Vance Berger, Ph.D. U.S. Regulatory Affairs



SmithKline Beecham di"‘/
Pharmaceuticals

U Rk IFATE 29 March 1996
NDA 20-671 D L

Hycamtin™ (topotecan hydrochloride) for Injection
Pages 000001 - 000006 and 000112 - 000225.01

Robert DeLap, M.D., Ph.D., Acting Director

Division of Oncology Drug Products (HFD-150)
| Document Control Room
Office of Drug Evaluation I
\
|
\
\
|
|

Food and Drug Administration
5600 Fishers Lane
Rockville, MD 20857 ORIG AXTTTITT N

(BY

RE: Response to Chemist’s Request for Updated Stability Data
Dear Dr. DeLap:

Reference is made to our Investigational New Drug Application (IND for
topotecan (SK&F S-104864-A) injection and to our psnding New Drug
Application for Hycamtin™ (topotecan hydrochloride) for Injection, NDA 20-671
submitted 22 December 1995. Also, please refer to a telephone conversation |
had on 21 March 1996 with Ms. Debbie Catterson, wherein she relayed a request
from Dr. Hsich that we provide updated stability data for Hycamtin 4 mg vials.

We submit, in duplicate, updated stability for the 4 mg vial validation lots, and  _
Statistical analysis of these data. Data are provided through 9 moenths for all three
lots, and through 12 months for one of these lots. In addition, updated stability data
are provided for two development batches of S mg vials, through 36 months for one
lot (previously through 24 months) and through 24 months for ihe second lot
(previously through 18 months). Upon dat... view some errors were notad in the
stability tables; corrected values are indicated in boldface type.
The information described above is provided as a complete update to Item 3.B.
section 8, and maintains the page numbers of the original pages in Volume 1.4
Within the section all pages that have been revised or updated are indicated with a
footnote.

n00001

1 Mopo_nda/nda_mod/stab_upd. dochl
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NDA 20-671
Hycamtin™ (t notecan hydrochloride) for In jection

Should you have any questions regarding this submicssion, please do niot hesitate
to contact me at (610) 917-5769.

Sincerely,

Riééard Swenson, Ph.D.

Associate Director
U.S. Regnlatory Affairs

Desk Copy: Ms. D. Catterson

009002
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SmuthKline Beecham
Prarmaceuticals

22 February 1996

NDA 20-671
Hycamtin™ (topotecan hydrochloride) for Injection
Volume 2.1: pp 000114 - (600118

Robert DeLap, M.D., Ph.D., Acting Director

Division of Oncology Drug Products (HFD-130)

Document Conirol Room N
Office of Drug Evaluation 1 ~
Food and Drug Administration

5600 Fishers Lan=

Rackville, MD 20857

RE: Overview of manufacturing of Hycamtin™ (Topotecan
Hydrochloride) for Injection

Dear Dr. Del.ap:

Reference is made to our Investigational New Drug Application (IND for
topotecan (SK.&F S-104864-A)-injection and to our pending New Drug
Application for Hycamtin™ (topotecan hydrochloride) for Injection, NDA 20-671
subm’tted 22 December 1995. Also, please refer to a telephone conversation 1
nad with Ms. Debbie Catterson on 13 February 1996 in which she requested an
overview of the manufacturing process for Hycamtin.

In duplicate for vour files, we are presenting a copy of the fax that we sent to Ms.
Catterson on 14 February 1996.

Should you have any questions regarding this submission, please do not hesitate

to contact me at (610) 917-5769.
Smccrcly
\4,-4\ %ﬂ"‘*’\-—mf—‘

Rlchard Swenson, Ph.D
Associate Director
U.S. Regulatory Affairs
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SmirthKiine Beecham
Pharmaceuticals

NDA 20-671 8 February 1966
Hycamtin™ (topotecan hydrochloride) for Injection

Volume 2.1: pp 000063-000113 S RTal
DUPLICATL
Robert DeLap, M.D., Ph.D., Acting Director

Division of Oncology Drug Products (HFD-150)
Document Control Room

Ofrice of Drug Evaluation 1 ORI0 AL —erm
Food and Drug Administration B-, 9
5600 Fishers Lane ~e

Rockville, MD 20857

RE: Response to Chemistry Reviewer fax of 7 February 1996
Dear Dr. DeLap:

Reference is made to our Investigational New Drug Application IND ~ for topotecan (SK&F
5-1048054-A)-injection and our pending New Drug Application for Hycamtin™ (topotecan
hydrockloride) for Injection, NDa 20-671 submitted 22 December 1595. Please also refertoa
facsimile sent to SmithKline Beecham Pharmaceuticals (SB) on behalf of Dr. Hsieh on 7 February
1996.

In that fax, Dr. Hsieh stated 3 requests for additional information; our response 10 each request is
noted following this lenter. Dr. Hsich's questions are presented in bold font with SB's response
following. Most, but not all, of the information requested by Dr. Hsieh was presented in NDA 20-
671, and we note in our response the location where this information can be fourd in the NDA.

Should you have any questions regarding this New Drug Application, please do not hesitate to
contact me at (610) 917-5769.

Sincerely,

Richard Swenson, Ph.D.
Associate Director
Desk Copy: Yung Ac Hsich, Ph.D. U.S. Regulatory Affairs
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SmithKline Beecham

Pharmaceutica
armaceuticals 5 March 1996

NDA 20-671
Hycamtin" (topotecan hydrochloride) for Injection

Pages 000001 - 000129 DUEI"'H e ,\“: L
I WY b ”,

Robert DeLap, M.D., Ph.D., Acting Director
Division of Oncology Drug Products (HFD-150)
Document Control Room

Office of Drug Evaluation 1

Food as.d Drag Administration

5600 Fishers Lane

Rockville, MD 20857

GRIG MDY TINT
RE: Response to Microbiologist's Request for Additional Information (%j;

Dear Dr. Delap:

Reference is made to our Investigational New Drug Application (IND for
topotecan (SK&F S-104864-A) injection and to our pending New Drug
Application for Hycamtin™ (topotecan hydrochloride) for Injection, NDA 20-671
submitted 22 December 1995. Also, please refer to a draft letter from the FDA
Microbiologist, received as a fax on 23 February 1994, In that letter, the
Microbiologist requested that SmithKline Beecham ($B) file an amendment to
our NDA application providing a response to each question.

We submit, in duplicate, a response to each question from the Microbiologist; the
FDA question is presented in bold text with the SB response following.

Should you have uny questions regarding this submission, please do nct hesitate

to contact me at (610) 917-5769.
Sincerely, L
e

rd Swenson, Ph.D
Associate Director
Desk Copy: Ms. D, Catterson U.S. Regulatery Affairs



SmrthKline Beecham
Pharmaceuticals

7 February 1996

NDA 20-671
Hycamtin™ (topotecan hydrochloride) for Injection

Debra Catterson, R.Ph., Consumer Safety Officer
Division of Oncology Drug Products (HFD-150)
Food and Drug Administration

1451 Rockville Pike

Rockville, MD 20857

(302) 827-1544

RE -Additior- “opies of NDA Volumes fer Microbiology Reviewer
Dear Debbie:
Enclosed with this note is a copy of Volumes 1.4 and 1.5 of the Hycamtin™
(topotecan hydrochloride) New Drug Application that you requested today viu

the Intemet.

Should you have any questicns regarding these volumes, or if you need
additional copies of any NDA volume, please do not hesitat2 to contact me a

(610) 917-5769.
’ ard chnson.Ph.F:\—\

Associate Director—"- .~
U.S. Regulatory Affairs

n:\lopotecan'\nda\mall_out\Micre _1.doc \\ T in



MEMORANDUM DEPARTMENT OF HEALTH AND HUMAN SERVICES
PUBLIC HEALTH SERVICE
FOOD AND DRUG ADMINISTRATION
CENTER FOR DRUG EVALUATION AND RESEARCH

DATE: April 1, 1996 I .
, LA
FROM: Robert L. Justice, M.D. fgjw(
Acting Director

Division of Oncology Drug Products, HFD-150

TO: Director, Division of Scientific
Investigations, HFD-340

SUBJECT: Request for Foreign Inspections for NDA 20-671
Hycamtin™ (topotecan hydrochloride)} for Injection

We have identified studies 039 and 034 as being pivotal to the approval of this
application. We request that the selected foreign sites be audited.

The reviewing medical officer for this application is Steven Hirschfeld, M.D.
{301-594-25865).

The responsible project manager/CSO is Debra Catterson (301-827-1644).
The user fee goal date is December 22, 1996

The division's action goal date is May 15, 1996 (This application has a
classification of "1P" and it has been assigned a 6 month priority review tirneline.)

cc: ORIG. NDA 20-671
HFD-150/Div. File
HFD-150/SHirschteld
HFD-150/DCatterson



SmuthKhne Beecham
Pharmaceutfca/s

June 3, 1993

Miss Ellan Cutler, CSO

DBivision of Oncology & Pulmonary Drug Products, (HFD-150)
Documant Controi Room 200N

Office of Drug Evaluation |

Food and Drug Administration

Woodmont Building

1401 Rockville Pike

Rockville, Maryland 20852-1448

* Under "Parricipants", please note that in addition to the individuals listed in our
May 4th ietter, Dr. Michaele Christian from NCI was aiso present.

* Under Page 11ast sentence . last Paragraph:
“Dr. Burke statay that the statisticaf critetia wil} pe consistent with those fora
randomized Phase 2 study (l.e., not an equivalency Study) and that the data
must support g reproducible response rate."



of topotecan and Taxol is only to gauge the relative efficacy and safety between
ithe two agents "in the population studied”.

Given the above, we have difficulty understaraing “the statistical criteria will be
consistent for a randomized Phase 2 study.” Moreover, we could not recall a
discussion on "reproduclible response rates”. While it is reasonable to seek
reproducible response rates, please recognize that we are only conducting two
NDA studies for second-line cvarian and the two studies are performed in different
patient populations, i.e., one in platinum failures and the other in Taxol/cisplatin
tailures.

= Under first paragraph of Page 2: "A complete statistical plan should be included
in the protocols.”

As noted above, since the studies are not based on any prospective statistical
considerations, please advise what will be required in the "statistical plan".

« Under third paragraph of Page 2: "For subsequent dosing based on neutrophil
counts, the company was told to use the same limits (i.e., 1000 or 1500) for
each arm.”

We understood from both Drs. Burke and Bunn at the meeting that the company
is aflowed discretion in this regard. Given the observed incidences of infection
and febrile neutropenia with Taxol, the current !abeling stated 1500 neutrophil
counts before retreatrment, wtiile the seemingly fewer cases of febrile neutropenia
with topotecan led many oncologists to reconmend the 1000 neutrophil counts for
topotecan. We firmly believe setting the same limits for twc entirely different
agents with different safety profiles is not medically justified.

= Under "Biopharm Issues" on Page 2, regarding Emax modeling and
concentration kinetics.

Woe recall that Dr. Davies of SB presented data from EORTC daily times five study
and the San Antonio single dose study which demonstrated that there was only a
two-fold variability in the AUC values across the dose range. Further, Dr. Davies
presented graphs from the EORTC study showing the relationship between the
AUC of topotecan and the % decrease on WBC, which could be characterized by
an Emax model.



Dr. Burke accepted these data and stated that concentration controlied trials
would not be necessary.

We will be submitting to the IND the two reports indicated by Dr. Davies, so that
the Biopharm reviewers can review the data in order to confirm that indeed the
variability of topotecan is small and the administered dose indeed approximate in
vivo concentration in patients; thus, concentration controlled triais are not
necessary and not useful in this situation.

» Post-meeting:

Our consultant, Dr. Peter O'Dwyer of Fox Chase, suggested to Dr. Mehta of the
Biopharm Division that the total topotecan concentration, i.e., topotecan parent
molecule plus the open ring hydroxyacid, be measured in some future studies.
is rationale was based on the proven relationship between total topotecan AUC
and decrease in neutrophil counts and the problem of ubtainiiig reliable topotecan
parent molecule assay from multicenter studies. This appeared to be accepted by
Dr. Mehta.

We would very much appreciate clarifications on the above, especially regarding the
"neutrophil count” issue and the "statistical” requirements, prior to our initiation of these
two NDA studies.

Your consideration in this matter will be greatly appreciated, should you have any
guestions please do not hesitate to contact me at (215 832-3686).

Sincerely,
Sl S,
Stela S. Jones Ph.D
Group Director,

U S. Regulatory Affairs
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NDA 2667

H_\c;nntin“' (topatecan hydrochioride) for Injection

29 Apid Toun

Pages 080001 - 006605 N
‘ ' b <
Robert Delap, MDD PLD Acting Dharector =Z0p
/‘..D' >

Division of Oncology Drug Producis (HED 130)
Document Contro! Room
Ottee of Drog Tvalustion 1

. . . \NEEAR PRS2 N
Food and Drug Adiinstration N g g
_ .. T e
SO E =heees Lane , LR T
(Jlln- .

Rocevilic, MD 20857
Ri:  Response to -Mail of April 25, 1996 - Statistical Question on Stabi’iy
Der D el

Refoerenee i nede to o vestigationad New Drug Apphication {IND Lo
topotecan (SK&E S-104864-A) injectien and to our poading New Drug
Application for Hycamtin™ (opotecan hy drochloride) for Injection, NDA 20.€71
submitted 22 Decenmber 19950 Also, please rele to an eomail dated April 25,
1996, forwarded by My, Debbie Catterson, which contains a question sbout the

statistical analy sis of the stabiliny data

We sube Dt in depticate, arespaon o to the aforcimentioned e-moad! guestion. The

question is shown below, boldtace, followed by our reply.

For the topotecan content ass.y they should provide two-sided, not - se-sided,
cenfidence bands. From the figures, for example Figare 1 on page 169, it
appeers that they did, in fact, do it correctly. But on page 165 it states that
they will constiuct one-sided cenfidence bands. Can this be resols od?

Response: The figures refemred to were generated by programs ohtamed from the
FDA s referenced in Volume T4, page 000165 (origina] NDA and 20 March
1o amendiment), The figares shiow both the upper and fower one -sided 957

confi lnce band - but there v onty wone sid Peonfidencee ot



NDIA 267
Hy canin'™ (toporevan i Jocl aide) for Injection

Pave 2

As the ass s strengrean ony be eapected to decrease over e, testing azsadinsd
the o stded Tower Tondtis the appropriate actions The s lre withothe THrAS
February 1987 "Gardeline for Submitting Docurientation for the Stability of
Humaoo Drues and Biologios", page 31

“Art aceeptable approach ag claracteriseg oy that are expected o d-oorease
wid tinie ix 1o deternmine e ane wrowhich the 93% one -sided lower cosidence
Lossit Osonnetimes called the 95% lower contfidence bownd) for thie mean

des adiiion curve diterseces the aceentable lower specification thmit”

A tvo sided test would Be appropitate if it were possible for the drug chas renstic
toinerease Anexwnple ghven in the FOA Guideline s cone ciiration of w-ofutiorn,
where evapor sion of the solvent could increase the concentration of the diag,
white degral s on couhd decrease 10 A the So assay canaot inerease for

topodecan, the onestdesd testagainst the Tower specification [~ appropriate

Shouh you beve any guestions reyerding this subaission, please do not besitate

tocoilact e at (O O] 3768

Sincerels,

. , )
\D‘J. L Q\‘t\‘\"\“' PR -h/g't) e
Richiard Swoason, Phl.
A b Do

LIS Regutatony Affuirs

Dosh Copeo Ns DL Catterson:
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Dk d “"f \I [ 1 March 199n
NDA 20-¢671
Hyciiin™ (topotecar ydrochioride) for Tnjection
Pogoes: GOGCGT - 0G0
Robeit Debap, MDD, PRDL Adting Disecto
Div oo of Oncology Drug Prodocts (HED-150)
Dovunient Cotrol Koom
Ofice o Drug Evatuation ]
Foodand Diug Admenistiatios: [ e "‘\"‘"lv-. .

S6di) Fashers Dang f\l./

| TN N “]L‘, MD 20857
RE : Respons: to Questions from Dr. Berger 26 February 1996
Dear DeoDielape

Refererve is made toour Tnvestigational New Drag Application (IND for

tootecan (SK&T S-HLL\(; A mjection oo Do our pending New Drug

Apoticaetion for Flycamtin™ topeivaan hydiochlocide) fo Livection, NDA 2u 671

subinitted 27 Deceniher TOYS Alse, please refer o a convessation Dr. Dasid

B el awith D Vanee Boerger at the end of oor NDA Ovenview Presentation of
:

2o bcbraany 1990 D Boreeteguested ad- hionat infonsation on the pooontt

it et e B theraps en sutvival estiinates provided e the NDAL

Atteched with this Tt medogdicate, bs wdishete containing the mformn o
requested by B Berger The respoing by the SmithKline Beechan
Pivsrmoaccubical iSBstatisticire, P D wd Batts, s included as Atchment 1

Shoal b you hoove any guestions regar b teos sabnassion please do not hesitats

Lo conlacune sy 78700
Si!l'\.'i‘lk’}’\‘

g
J
r/x« bty
R hard Swenson, Vi
P R R ERCNE T

ot v 0oV RS AT [N i-'\-'__‘n’.iiﬂl‘_, RYANTE

i

o
7
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NDA 2067}

Hycamtin™ (topetecan hydroctloride) for Tnjoction
Volume 2.1 pp 35702 - 00007

I Febiuary 19960

7 T “-‘\\

Robert DeLap, M.D., PhaD Acting Director AR S
Division of On -ology Drog Products (B D-130) .-
Docunt. « Control Rooim S P

tice of Drug Evatustion | ‘ T .
Food and Drug Adnaaistration BN
Set0 Fishers Lane ‘
Rockyille, MDY 20855 R

RE : Responsce to Questic. o from Dr. Berger Dated 30 January 1996

[year D Delap:
Reference is made to our Iﬂ\'C\'Ii“_‘dIiUHLl] New Drug Application (IND tor

topotecan (SK&F S-10457 1 Ay-injection and o our pending New Drug
Applivaton for lyanuiu’ (tup-llcmn hydrochinride; for Injection, NDA 20-671]
submitted 22 Decomber 19050 Alse, please tefer toa fux from Ms, Debiowe
Catterson dated 30 Janea:, 1996 i which she forwarded to SB 5 questi-os from
Dy v o or SBorosponded to these gquestions by facsimile on Sty
14 Pacopy of thisresponse s attachedd bo this Jetier (Attachouend 1),

Shoalbyou have any guestions regarding this New Drog Application, please du

net Besitate to connect ne at (GH0917-57069,

Sinverely,

BN PR

l\nh aid Swenson, I bt
Axoiate Do ar
Bract Copys Van e Peeger, PHD ULS Repubory Arans

P B N R

-

e
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NDA20-671

104
Sn-t}F Zhne Borchara
Pha-macouticals

DUPLICATL

I January 1996

H.oanti 7 (topatecan by drochiori ) for Injection

Volane 2.0

Kobert 1 )L‘L'.lp

MDD PRD, Acting Director

Division of Oncology Deug Products (HFD- 150

Docun ot Co

wtrol Koom

Ottice of Drug Evaluation | N ornmrmmany
Fo tand Drug Adminisira ™ N -

SOUG Tshers |

AN

Rocksilie, M1 20857

RL

Dear D Del:

. Diskette of NDA Data for Studies 033, © 4, and 039

1

Refereiice i made to our Investigational New Drug Application (IND for

topotecan (SK

&F S-10486 % A)-injection and our pending New Drug Apphication

for Fycamtin® (topotecan hydroctloride) for Tnjection, NDA 20-671 submitted

27 December 1993

Enclosed with

chinioal s

s letter 1s 4 disketre (in duplicare) containing data for our key
Goplios 033, 034, andt 039 (listed s files 033.DTA, 034 DTA, and

039 DTA, respectively). Tnaddiion, this diskette contains two SAS files:
INPUT.SAS reads the data fil v an B L CACY.SAS provides an example of an

eflioacy anad;

Should you have any questions carding this New Drug Application, please do

not hestate to

| DAY (\"' -V

contact me at (610 832-3705.

T 2
Rl Swe ".!‘"t'\?t:l\
Assovto -’ﬂ'\k‘%\nrq ' 5‘*’&3- .

o Do ThD US R oy Mg X

’ " .
5 . want & D \::1{. 'a



